,cause of anoxawmia operating, although the lung epithelium may be all right all the time.
With regard to chronic gas cases, we approached them from the same point of view that Mr. Barcroft was doing at Cambridge. Judging by -the stethoscope, the lungs appeared to be all right, but these patients were short of breath, and we found that this shortness was of a very peculiar type. If the man went on working or walking, his breathing became very rapid and ineffective, and there would be, perhaps, only P5 per cent. of carbon dioxide in the expired air. The shallow breathing was abnormal; it was dyspnoea, and not simply hyperpnoea. The respiratory centre was abnormal or neurasthenic, and we found that Yordinary fatigue caused by resistance to breathing produces the same condition. Various toxic influences and anoxwmia itself have a similar action. One can see the respiratory centre failing in a steel chamber at very low atmospheric pressure. We watched that in experiments last summer, when we took in an unacclimatized subject and watched his breathing gradually going to pieces; it got shallower and faster, and he got more and more stupid, until we had to take him out. He could not remember his last hour in the chamber at all. The chronic gas cases had respiratory neurasthenia, causing shallow rapid breathing on exertion, instead of slower deep breathing. In these and similar cases there are also fits of very rapid shallow breathing with urgent asphyxial symptoms; often these acute attacks occur at night. I regard the experiments which have been made at Cambridge and Stoke as of extraordinary interest, as showing how such cases can be helped by putting them into air enriched with oxygen. When they are in the enriched air they never get the bad attacks. Also, they can sleep soundly if they are breathing enriched air. Thus they have a proper chance of real rest and recovery. I had meant to show the mask apparatus which was used in France and at Taplow, for administering oxygen to individual patients; but as time presses this can only be shown at the end of the meeting. I think this apparatus is likely to be useful in a very large variety of ordinary medical cases; but I hope that oxygen chambers may also soon become available.
Colonel CUMMINS.
I fear I was, and am, only " the man in the street " in so far as concerns the use of oxygen in gas cases, but I was very fortunate in being associated with so many people who really knew the physiological Section of Therapeutics and Pharmacology side of the subject. I think one of the great difficulties from which an administrative body like the headquarters of an Army Medical Service necessarily suffers from is, that knowledge'of a kind which may prove to be essential tends to be shut up in the heads of ultra-specialists, people who have worked perhaps for a lifetime at a particular line, who have published their results in very special journals which are not read generally, and whose knowledge at the same time is suddenly found to be absolutely essential at some juncture. And that, I think, is what happened when the Germans started gas warfare in France.
Thanks to Wright, Leishman, Bruce, and others, the Army had developed a school of pathology to meet the needs of the ever-present military problems, but we had never developed a school of physiology. Perhaps, however, that is not quite accurate, because Colonel Melville had done so in regard to food and exercise.
With reference to oxygen, I do not think there was a regular officer in the Army Medical Service who had so far specialized in physiology as to be able to deal adequately with the therapeutic problems that arose on the use of gas. We were, however, at once able to exploit the services of a splendid team of men, and I only wish it were possible in some way to express the obligation which the Army is under to Dr. Haldane, Mr. Barcroft, Colonel Douglas, and so many other physiologists who worked for us. At the end of the war the situation was much clearer. It was obvious to anyone who had had opportunities of seeing it, that oxygen did good in gas cases, but I do not think that even yet the situation is absolutely clear. Much has been learned, but much still remains to be learned.
Mr. Barcroft has given us the history of the treatment of chronic cases and it seems to be a clear story. In the future people suffering from chronic gas poisoning will be dealt with in that way. I hope Colonel Douglas will talk about the treatment of acute cases, which is a more intricate problem, as oxygen chambers cannot be organized under battle conditions. Speaking as a " man in the street," my impressions at the end of the war are these: That although it is certain oxygen can do much good in the acute case of poisoning, as, also, I feel certain, in influenzal bronchopneumonia and shock, in both of which there is an element of anoxeemia, still there is a reluctance on the part of general practitioners to use oxygen as freely as it should be used; and in saying this I use the terms general practitioner and R.A.M.C. officer as interchangeable. The men who were reluctant to use oxygen were the practitioners in uniform, Ju-23a and very good officers they were. How is this reluctance to be explained?
In the first place, though it is easy to put a man into a chamber that does not irritate him at all, when a man is suffering from intense anoxvemia, as in an acute gas case, it is very far from easy to administer oxygen through a facepiece or mask. The Haldane apparatus is excellent: it saves much oxygen because none is lost during expiration and it certainly increases the alveolar oxygen pressure, but it was difficult to apply in cases in which the men were suffering from much nervous irritation and great difficulty in getting breath at all. It is difficult for such men to stand the facepiece. I remember trying it -in a case, and sitting up all night with the man, but he could only tolerate the facepiece for short intervals. Perhaps it was my own fault, for Colonel Douglas, when he tackled similar cases, was able to get the facepiece worn for a much longer time. I do not know how small the smallest possible chamber would be. Perhaps it might be possible to design a better facepiece or mask, something with rigid walls, that might be applied over a man's head, with a glass front, so that one could see the change in colour, in which the oxygen could be given at a regulated pressure, and CO2 absorbed, or otherwise got rid of-an apparatus which would not at the same time irritate the patient. I do not know whether any experiments have been done on those lines. Barcroft's method is specially important in military practice at bases, and these chambers should be in all hospitals, civil or military. There were alternative methods to the Haldane apparatus which were sometimes tried in France. Many people who found it difficult to use a facepiece gave oxygen simply by connecting up flexible rubber tubes with cylinders and passing the tubes up the nose. I think this method was started by Adrian Stokes immediately after a gas attack in 1916. It was possible, from one cylinder, to give many men oxygen at the same timlie. But it was very irregularly distributed, and there was much waste. Yet much good was done by it, and it was tolerated by patients who might not have tolerated a facepiece. I frequently afterwards saw oxygen used in that way spontaneously by officers in military hospitals for influenzal pneumonia and gas cases. It occurs to me that its popularity is due to the fact that it is an easy method to apply and easy to look after, although not calculated to give quite such good results as the more complicated Haldane apparatus. This points to the need of research towards getting easier and more universally applicable methods of administration of oxygen in acute cases and perhaps this discussion may yield suggestions as to how this may be accomplished.
